Abstract A cross-sectional survey was carried out to investigate the presence of African swine fever virus (ASFV) in domestic pigs in Nasarawa state. This state is surrounded by other states that had earlier reported ASF outbreaks in domestic pigs. Pig blood was collected and screened for ASFV DNA by using polymerase chain reaction (PCR) technique. Apparent healthy pigs from Doma, Awe, Obi, Keana and Lafia local government areas of Nasarawa state were screened. A total of 1.9% (2/103) of the samples were found to be positive from Keana and Lafia. Of the 103 farmers surveyed, 58.3 % were females and 41.7% males. Management of pigs was predominantly semi-intensive (87.4%) with most of the pens built with mud bricks (51.5%), 31% built with concrete and 18.4% with wooden materials. Most of the farmers have formal education while 14.6% do not have any form of education. However, 23.3% of farms had a history of tick infestation around pens which is a predisposing factor for ASF. In conclusion, Nasarawa state is not free of ASFV. Pigs in the state are owned by smallholder farmers (within an average range of 1-20 pigs) with a sizeable number without education. More females are involved in production compared to males should be supported as a strategy for poverty alleviation.
Introduction
African swine fever (ASF) is a highly contagious and fatal viral disease of both wild and domestic pigs. ASF virus belongs to the family Asfarviridae and genus Asfivirus (Dixon et al., 1999) . ASFV is the only DNA virus reported to be transmitted by arthropods. It is highly contagious and transmission is by direct contact between infected and susceptible pigs or by contact with infectious secretions/excretion resulting in up 100% morbidity in exposed pigs herd with mortality varying from 0 and 100% depending on the strain, host, dose and the route of entry of the virus (Atuhaire et al., 2013) . The virus can survive for 15 weeks in putrefied blood, 70 days in blood on wooden boards, 11 days in faeces at room temperature, 3 hours at 50 o C, 18 months in pig blood at room temperature, 150 days in boned meat at 39 0 C and 140 days in salted dried hams (Vallee et al., 2001) .
ASF is a viral disease with severe consequences, and its expanding and continuous spread has been considered as a global threat to the pig industry worldwide (Costard et al., 2009) . When introduced into a new territory, the high potential to spread, absence of vaccines or treatment makes it difficult to control. However, for strategic prevention and eradication, effective control policy needs to be put in place to protect pig production industry for the economic benefits. Pig production is a long-standing practice in most sub-Saharan Africa (FAO, 2000) . Rapid urban growth and government agricultural policies in the 1980s had supported a four-fold rise in pig population in Nigeria before the advent of African swine fever (ASF) in 1997 (El-Hicheri, 1998) . As a cheap source of proteins for human consumption, with low economic input in production, it became an increasing activity undertaken by women and youths in and around cities and towns where the ASFV has remained a threat to the development of the pig industry in Nigeria and globally. The disease was first described in 1921 in Kenya and remained restricted to Africa until 1957, when it entered Portugal and other parts of Europe but was eventually eradicated through test and slaughter policy (Costard et al., 2009) . Its destructive potential was well appreciated in 1957 when it occurred outside Africa (FAO, 2000) . Several risk factors and bio-security measures have been identified as persistence factors to ASF in Nigeria but majorly, across the sub-Saharan Africa, the soft tick (Ornithodoros spp) and warthogs have been responsible for the disease occurrence in domestic pigs. Transmission through warthog and soft ticks has not been reported in West Africa, although ASF virus genome has been detected from a warthog and bush pig in Nigeria (Luther et al., 2007; Owolodun et al., 2010) . From the first report of ASF in 1997 in Nigeria (Odemuyiwa et al., 2000) the disease has spread to 18 of the 36 states of Nigeria (Owolodun et al., 2010) including Plateau, Kaduna and Benue states Figure 1 : Map of Nigeria showing Nasarawa state and the tree senatorial distracts which borders Nasarawa state. The aims of this study were firstly to describe the pig production characteristics and secondly, to actively investigate the presence of ASF in southern senatorial district of Nasarawa state using polymerase chain reaction technique.
Materials and methods

Study area and design
The study was carried out in the southern senatorial zone of Nasarawa state. The state is bordered in the north by Kaduna state, to the west by the Federal Capital Territory, Abuja, to the south by Kogi and Benue states and to the east by Taraba and Plateau states. Politically, the state is divided into three national Senatorial Districts (North, West and South). Nasarawa state consists of thirteen (13) A total of 103 open-ended questionnaires were administered to collect demographic and production data from individual pig farmers where pigs/farms were sampled. Purpose of the study was discussed and informed consent obtained from farmers. Twenty (20) questionnaires were administered and retrieved from each of the five local government areas within the senatorial district. The data generated was subjected to analysis of variance (ANOVA) for statistical significance at p <0.05 using GraphPad Prism 5 (La Jolla, CA 92037 USA).
Sample collection
The simple size (n = 103) was determined at a 95% confidence level using an expected prevalence of 9% (Fasina et al., 2010) , an absolute precision of 6.6 % and an estimated within-class coefficient P = 0.8 with an inflation coefficient of 25. A total of 103 blood samples were collected via the ear and femoral vein: twenty (20) samples each obtained from Awe, Doma, Keana, Obi and 23 from Lafia LGAs, respectively. Five (5) ml of blood per farm was collected into ethylenediaminetetraacetic acid (EDTA) and transported on ice to the Biotechnology Division of the National Veterinary Research Institute, Vom, LGAs (Figure 1 ). The positivity of 1.9% by PCR confirmed the presence of ASFV in Nasarawa state.
Results
PCR detection of ASFV
Production characteristics
In summary, the results of this study revealed that 42% of pigs within the study area were owned by men against 58% by women (Table 1 ). However, this was statistically not significant (p < 0.05). Taking into account the rural and urban settings surveyed, the management systems practiced by farmers was primarily semi intensive (87.4%), with a few who were into intensive (8.7%) and extensive (3.9%) management methods, respectively. The result obtained was highly statistically significant (p = 0.0001) ( Table 1) . Majority of the farmers surveyed had attained at some form of education (Table 1) . Tertiary, secondary and primary education was 41.7, 26.2 and 17.5 percent, respectively. However, 14.6% of the farmers do not have any form of education. Educational level of the farmers was statistically significant (p=0.042). A high rate of respondents provided some form of housing for their pigs. Three forms of housing were identified: concrete (30.1%), mud bricks (51.5%) and wooden pens (18.4%). The low cost housing eventually predisposes the pigs to diseases. Statistical analysis reveal significance of p=0.0053 (Table 1) . Similarly, 23.3% of farmers reported to have seen ticks on their farms or pens while 76.7% said they have never seen ticks (Table 1) . This data was not statistically significant.
Discussion
African swine fever has been recognized as one of the priority diseases of pigs by FAO and OIE, jeopardizing the socio-economy of farmers globally. In this study, ASFV was detected in 2 (1.9%) of the total samples collected from Nasarawa state. Until now, no molecular detection has been carried out in the state. The result obtained revealed that apparently healthy domestic pigs indicate the presence of ASFV DNA. Movement of pigs from some north central states southwards and the pressure of disease burden from neighbouring infected states may have been responsible for the spread. However, the confirmation of ASFV may suggest a number of scenarios i.e. (i) infected pigs never get reported by farmers, (ii) the disease reporting system is not efficient (Tsofo, 2010), (iii) perhaps the positive pigs were brought in from infected locations or (iv) the pigs were carriers from previously infected herd (Costard et al., 2015) . The result obtained also revealed that 41.7% of the ownership of pigs within the study area were by males against 58.3% by females (Table 1) . This is in agreement with the FAO report (FAO, 2000) that more women were into pig production compared to men. However, the finding was not statistically significant. Our findings also disagree with Nwanta et al. (2011) who reported that more men (66%) were into pig production compared to women (23%) in Southern Nigeria. Similarly, our findings also observed a very high proportion of farmers who are married (84%) and involved in swine production compared to singles (16%). This is also in agreement with Igwe et al. (2013) in Abia state, south east Nigeria who observe 67% of farmers who are married compared to 23 % of farmers being single and involved in pig production. Although the survey was carried out in both rural and urban settings, the management methods practiced by farmers were: semi intensive (87.4%), intensive (8.7%) and extensive (3.9%) methods, respectively. The result obtained observed that more farmers keep their pigs in an enclosure especially during the rains and open them to roam when the rains are over and crops have been harvested. Our results were similar to those of Ironkwe & Amefule (2008) in Rivers state, south-south Nigeria who reported a very few (10%) respondent who practice intensive method. Management systems are closely related to feeding and source of feeds. However, pigs under intensive system perform better than extensive system (Rekwot et al., 2003) . Additionally, our study revealed that household members are within the age that can be involved in production activities (Table 1) . Majority of the farmers surveyed had attained at least some form of education (Table 1) . However, some farmers do not have any form of education. Educational level of farmers was considered relevant to understanding extension services made available to them. This finding is in agreement with Adesehinwa et al. (2010) in Oyo state, southwest Nigeria who reported high level of education among pig farmers. Farmer's level of education can benefit the farmer, extension officers and veterinarians who give professional advice in terms of extension messages especially in the application of new technologies. Above all, education has been shown to improve productivity and make literate farmers to adopt new technologies faster and easier (Mishra et al., 2009) In addition, majority of respondents provide some form of housing for their pigs. The low cost housing eventually predisposes the pigs to diseases. From the three categories, the most durable is cement and zinc roof and enables the maintenance of hygiene. Some farmers (23.3%) reported seeing ticks on their farms or pens while 76.7% said they have never seen ticks. Ticks are vectors of several diseases and can serve as long-time carriers in the transmission and persistence of diseases such as African swine fever (Penrith et al., 2004) . In conclusion, ASFV is circulating in domestic pigs in the southern senatorial district of Nasarawa state. Pig production in the state is basically a preoccupation of women with majority of farmers having formal education. Most pig farms are small scaled with a majority of farmers practicing semi intensive management method. However, pig housing was observed to be very poor with low hygiene which may predispose pigs to diseases. We recommend farmers awareness in this regard, enlightenment on the maintenance of good hygiene where it is not possible to upgrade the quality of housing.
